Modulation of nitric oxide formation by endothelial nitric oxide synthase gene haplotypes.
Nitric oxide (NO) is a major regulator of the cardiovascular system. However, the effects of endothelial nitric oxide synthase (eNOS) gene polymorphisms or haplotypes on the circulating concentrations of nitrite (a sensitive marker of NO formation) and cGMP are unknown. Here we examined the effects of eNOS polymorphisms in the promoter region (T-786C), in exon 7 (Glu298Asp), and in intron 4 (4b/4a) and eNOS haplotypes on the plasma levels of nitrite and cGMP. We hypothesized that eNOS haplotypes could have a major impact on NO formation. We genotyped 142 healthy subjects by PCR-RFLP. To assess NO formation, the plasma concentrations of nitrite and cGMP were determined using an ozone-based chemiluminescence assay and an enzyme immunoassay. Haplotypes were inferred using the PHASE 2.1 program. No significant differences were found in age, body mass index, systolic and diastolic arterial blood pressure, heart rate, total cholesterol, triglycerides, cGMP, or nitrite among the genotype groups for the three polymorphisms studied here (all p>0.05). Interestingly, the C-4b-Glu haplotype was associated with lower plasma nitrite concentrations than those found in the other haplotype groups (p<0.05), but not with different cGMP levels (p>0.05). These findings suggest that eNOS gene variants combined within a specific haplotype modulate NO formation, although individual eNOS polymorphisms probably do not have major effects.